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Summary
Background: In the majority of pneumoperitoneum cases we diagnose perforated viscus. We
present herein a case of ruptured hepatic abscess mimicking perforated viscus.
Case report: A 40-year-old man presented to the emergency room with fever and right upper
quadrant abdominal pain. The fever had been on/off for a period of 1 month. On physical
examination, diffuse abdominal pain with rebounding tenderness was noted. Blood tests showed
leukocytosis with left shift, hyperglycemia, and elevated liver function tests. A chest X-ray showed
a subdiaphragmatic region air-fluid level, indicating a hepatic abscess. Pneumoperitoneum was
also seen. Owing to the status of peritonitis, computed tomography (CT) of the abdomen was
performed and revealed an air-containing liver abscess in the right lobe of the liver. Perforation of a
hollow organ was also suspected because of the pneumoperitoneum. An emergent laparotomy was
immediately performed for the suspicion of a hollow organ perforation. No perforation of the
hollow viscus was found. The ruptured hepatic abscess was attributed to the pneumoperitoneum. A
blood culture grew Klebsiella pneumoniae four days later, and the same organismwas also found in
a surgical specimen culture of the abscess.
Conclusions: For a ruptured hepatic abscess, surgical intervention with draining of the abscess and
cleaning of the abdominal cavity are essential to save patient lives.
# 2008 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.Introduction
When subdiaphragmatic free air is seen on a chest X-ray film,
we usually diagnose perforated hollow viscus. But this diag-
nosis is not always correct. There are some imitators that
look like perforated hollow viscus. We present herein a case* Corresponding author. Tel.: +886 2 25433535x3126;
fax: +886 2 27621403.
E-mail address: yjsu@ms1.mmh.org.tw (Y.-J. Su).
1201-9712/$32.00 # 2008 International Society for Infectious Diseases.
doi:10.1016/j.ijid.2008.06.005of ruptured hepatic abscess mimicking perforated hollow
viscus.
Case report
A 40-year-old man presented to the emergency room com-
plaining of right upper quadrant abdominal pain of several
hours duration. He had an intermittent fever of 1-month
duration but denied vomiting or diarrhea. He was otherwise
well except for a history of hypertension. On examination, hisPublished by Elsevier Ltd. All rights reserved.
Figure 2 Computed tomography showing a gas-containing liver
abscess (**) with an air-fluid level (white arrow) in the right lobe
of the liver and pneumoperitoneum (*).
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min, and blood pressure 151/95 mmHg. He had diffuse
abdominal direct and rebound tenderness. His white blood
cell count was 7.5  109/l (bands 3%, neutrophils 87%, lym-
phocytes 4%, monocytes 4%), hemoglobin 12.0 g/dl, and
platelet count 171  109/l. Glucose was 416 mg/dl, C-reac-
tive protein 26 mg/dl, aspartate aminotransferase 112 U/l,
potassium 4.9 mEq/l, sodium 133 mEq/l, blood urea nitrogen
33 mg/dl, and creatinine 1.4 mg/dl.
A chest X-ray (Figure 1) showed bilateral subdiaphrag-
matic air, indicating pneumoperitoneum, in addition to an
abnormal subphrenic collection of gas with an obvious air-
fluid level. Computed tomography (CT) of the abdomen
(Figure 2) revealed a 9.43 cm  8.24 cm gas-containing
abscess in the right lobe of the liver. On the basis of the
CT, the patient was diagnosed with a liver abscess and
pneumoperitoneum, the latter presumed to be secondary
to perforation of a hollow viscus. The hyperglycemia dis-
closed previously unsuspected diabetes mellitus. Intravenous
metronidazole and cefotaxime were immediately started,
and an emergency laparotomy was performed. At surgery,
200 ml of turbid pus was drained from the subphrenic and
subhepatic spaces. No gastrointestinal perforation was
found. We concluded that the pneumoperitoneum resulted
from rupture of the hepatic abscess. K. pneumoniae was
isolated from blood cultures and from culture of the abscess.
By hospital day 15, a repeat chest X-ray showed no air-fluid
level or subdiaphragmatic air. The patient eventually made a
full recovery.
Discussion
The incidence of pyogenic liver abscess ranges from 10 to 20
cases per 100 000 hospital admissions, and the disease is mostFigure 1 Chest X-ray showing pneumoperitoneum (black
arrow) and an abnormal gas collection with an air-fluid level
(*) in the right subphrenic region.prevalent in patients aged 50 to 60 years.1 Rupture of a liver
abscess is relatively uncommon, reportedly occurring in 5.4%
of cases.2
The cause of a hepatic abscess may be difficult to deter-
mine, with the infection reported to be cryptogenic in 69% of
all cases, commonly in the setting of a comorbid illness such
as diabetes mellitus (60.9—68% of cases), cardiopulmonary
disease, malignancy, or liver cirrhosis.2—5 Pyogenic liver
abscesses caused by biliary tract disease are usually smaller
(less than 5 cm) and more commonly have a positive yield on
culture than do cryptogenic abscesses.5 Infection via the
portal route, associated with diverticulitis, pyelophlebitis,
appendicitis, and proctitis is another cause. Other possible
routes of hepatic microbial invasion include penetrating
trauma and hepatic arterial microembolism in patients with
sepsis.1
The microbiology of pyogenic abscesses depends on the
initial source of infection. Commonly isolated pathogens
include Escherichia coli, Enterococcus spp, particularly
Enterococcus faecalis, viridans streptococci, Bacteroides,
and sometimes Staphylococcus aureus.6K. pneumoniae and
E. coli are the organisms most commonly isolated from
abscesses that contain gas and that tend to rupture.
For reasons that are not entirely clear, K. pneumoniae is
the most commonly isolated pathogen in pyogenic liver
abscesses in Taiwan, particularly among patients with dia-
betes.7 Metastatic infection is a recognized complication in a
small proportion of such cases, including endophthalmitis.
Prompt, aggressive evaluation and treatment are indicated if
visual symptoms develop in a patient with a Klebsiella liver
abscess, but even then the prognosis for visual recovery in
Klebsiella endophthalmitis is guarded.3
The classic symptoms and signs of a hepatic abscess are
fever, jaundice, and right upper quadrant pain. However,
some individuals have non-specific symptoms, such as
malaise, vomiting, anorexia, fatigue, and weight loss. These
more subtle symptoms may lead to a delay in diagnosis.
Pneumoperitoneum is an unusual presentation for a liver
abscess and, conversely, liver abscess is rarely the cause of
such a finding. Air in the peritoneum is usually attributed to
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common sources include other intra-abdominal, gynecologic,
or urologic diseases.6,8—12 On occasion, certain conditionsmay
mimic pneumoperitoneum, including subphrenic abscesses,
colonic volvulus, and Chilaiditi’s syndrome, where a loop of
colon is interposed between the liver and the diaphragm.13 In
our case, noperforation of the gastrointestinal tractwas found
at laparotomy, and the pus obtained during the procedure
grew pure K. pneumoniae, indicating that rupture of the
abscess accounted for the pneumoperitoneum.
Blood tests are not diagnostic of a liver abscess. Leukocy-
tosis and an elevated alkaline phosphatase are common,1 and
in one series fromTaiwan comparing rupturedwith unruptured
liver abscesses, the levels of bilirubin, aspartate aminotrans-
ferase, and blood glucosewere all higher in the patientswhose
abscesses had ruptured.2 The higher glucose levels reflect the
higher prevalence of diabetes among patients with a ruptured
abscess caused by Klebsiella. A definitive diagnosis of liver
abscess requires imaging, with both sonography and CT being
useful. Sonography is operator-dependent and the operator
may have difficulty picking out a small, solitary abscess. Its
sensitivity is around 79%, compared with 98% for CT,1 but
emergency bedside sonography may be very useful in making
a rapid diagnosis. Kim et al. suggested certain CT character-
istics suggestive of a Klebsiella abscess, such as a hairball sign
or air-fluid level.14 However, while such imaging distinctions
may be sought, culture and sensitivity results are the key to
choosing the appropriate antibiotics.
The treatment of choice for an intact hepatic abscess is
image-guided needle aspiration and drainage along with
parenteral antibiotics. For a ruptured abscess, surgery is
essential, not only to drain the abscess but also to clean
the contaminated abdominal cavity.2 The mortality in cases
of unruptured hepatic abscess is reported to range from 7.1%
to 15.5%, with older age and the presence of biliary disease
being adverse prognostic factors. Ruptured liver abscess has
a reported mortality of 43.5%.2,4 As our case illustrates, rapid
diagnosis and prompt surgery may indeed be life-saving.
Conclusions
In conclusion, we are aware that not every case of pneumo-
peritoneum is attributable to a perforated hollow viscus.
Additionally, a ruptured hepatic abscess is more life-threa-tening than an unruptured one. A rapid and accurate diag-
nosis and prompt surgical intervention are essential.
Conflict of interest: No conflict of interest to declare.
References
1. Pearl R, Pancu D, Legome E. Hepatic abscess. J Emerg Med
2005;28:337—9.
2. Chou FF, Sheen-Chen SM, Lee TY. Rupture of pyogenic liver
abscess. Am J Gastroenterol 1995;90:767—70.
3. Yang CS, Tsai HY, Sung CS, Lin KH, Lee FL, Hsu WM. Endogenous
Klebsiella endophthalmitis associated with pyogenic liver
abscess. Ophthalmology 2007;114:876—80.
4. Chan KS, Yu WL, Tsai CL, Cheng KC, Hou CC, Lee MC, et al.
Pyogenic liver abscess caused by Klebsiella pneumoniae: analysis
of the clinical characteristics and outcomes of 84 patients. Chin
Med J 2007;120:136—9.
5. Choi HY, Cheon GJ, Kim YD, Han KH, Kim KS, Nah BK. Comparison
of clinical characteristics between cryptogenic and biliary pyo-
genic liver abscess. Korean J Gastroenterol 2007;49:238—44.
6. Salky BA, Kaynon A, Bauer JJ, Gelernt IM, Kreel I. Ruptured
hepatic abscess: a rare cause of spontaneous pneumoperito-
neum. Am J Gastroenterol 1982;77:880—1.
7. Lee YL, Lee SS, Tsai HC, Chen YS, Wann SR, Kao CH, et al.
Pyogenic liver abscess caused by Burkholderia pseudomallei in
Taiwan. J Formos Med Assoc 2006;105:689—93.
8. Omori H, Asahi H, Inoue Y, Irinoda T, Saito K. Pneumoperitoneum
without perforation of the gastrointestinal tract. Dig Surg
2003;20:334—8.
9. Atsuyama S, Satoh H, Yunotani S, Mashima H, Haraoka S, Harada
S, et al. An unusual presentation of spontaneous pneumoper-
itoneum secondary to the rupture of a gas-containing pyogenic
liver abscess: report of a case. Surg Today 1994;24:63—6.
10. Ukikusa M, Inomoto T, Kitai T, Ino K, Higashiyama H, Arimoto A,
et al. Pneumoperitoneum following the spontaneous rupture of a
gas-containing pyogenic liver abscess: report of a case. Surg
Today 2001;31:76—9.
11. Shiba H, Aoki H, Misawa T, Kobayashi S, Saito R, Yanaga K.
Pneumoperitoneum caused by ruptured gas-containing liver
abscess. J Hepatobiliary Pancreat Surg 2007;14:210—1.
12. Felix M, Lopes MF. Pneumoperitoneum in bladder rupture. Acta
Med Port 1997;10:217—9.
13. Chiang WK, Su YJ. Chilaiditi’s syndrome mimicking pneumoper-
itoneum: a case report. J Taiwan Emerg Med 2002;4:182—6.
14. Kim SB, Je BK, Lee KY, Lee SH, Chung HH, Cha SH. Computed
tomographic differences of pyogenic liver abscesses caused by
Klebsiella pneumoniae and non-Klebsiella pneumoniae. J Com-
put Assist Tomogr 2007;31:59—65.
